Introduction {#sec1-1}
============

Percutaneous injuries among health-care workers (HCWs) caused by needles and sharps pose a significant risk of occupational transmission of bloodborne pathogens such as human immunodeficiency virus (HIV), hepatitis B virus (HBV), and hepatitis C virus (HCV). According to the Centers for Disease Control and Prevention, approximately 384,000 percutaneous injuries occur annually in the US hospitals, with about 236,000 of these resulting from needle sticks involving hollow-bore needles.\[[@ref1]\] In an estimate, it was observed that every year proportions of HCWs exposed to bloodborne pathogens is 2.6% for HCV, 5.9% for HBV, and 0.5% for HIV, corresponding to about 16,000 HCV infections and 66,000 HBV infections in HCWs worldwide.\[[@ref2]\] In developing regions, 40%--65% of HBV and HCV infections in HCWs were attributable to percutaneous occupational exposure.\[[@ref2]\] Nurses are an important t bridge between doctors and patients. They sustain most sharp-related injuries in any hospital as observed in a multicentric study carried out in India.\[[@ref3]\] Apart from HCWs, there are many trainees who receive their training in teaching Institutes and medical colleges. In India, the number of nursing schools and colleges has increased by more than 300% in the last 15 years, resulting in the annual capacity to train more than 216,000 nurses.\[[@ref4]\] Nursing institutes offering the Bachelor of Science in Nursing have increased to more than 1500 in our country. More than 76,000 nursing student are passing from these institutes every year. Apart from this, more than 100,000 students pass out from Auxiliary Nursing and Midwifery and General Nursing and Midwifery courses in India annually.\[[@ref4][@ref5]\] The students are trained to provide care to people of all ages. The broad fundamental principles of nursing care are based on sound knowledge and satisfactory levels of skill; which includes standard precautions, hospital infection control (HIC) practices, safe injection practices, and others.\[[@ref6]\] In a questionnaire-based study carried out in Brazil, it was seen that 18.1% nursing students had suffered sharp-related injury.\[[@ref7]\] Needlestick injury (NSI) among this group is not only associated with physical issues but also psychological issues.\[[@ref8]\] The other important group that is susceptible to sharp injuries is housekeeping staff. Although they are not involved in handling sharp directly, they directly come in contact with patients. However, mostly they suffer injuries due to failure to dispose sharp properly. They also bear the significant burden of sharp-related blood and body fluid exposures as was observed in an prospective study carried out in India.\[[@ref9]\]

This study was undertaken with an aim to determine the most susceptible job group for NSIs reported in a newly established Teaching Medical Institute in the Western part of Rajasthan, India.

Materials and Methods {#sec1-2}
=====================

This is a retrospective study with the study period of September 2014 to January 2017. Our institute is a 250-bedded newly established tertiary care hospital and medical institute in Western Rajasthan, where 75 students are admitted to the nursing college, and 100 students take admission into the MBBS course, annually. As a routine protocol of the Health Informatics Center unit of our institute, all relevant information for NSI are collected in a pro forma, which has details of the (i) source, including his/her diagnosis, hepatitis B surface antigen (HBsAg), HIV, and HCV antibody status, (ii) health worker\'s designation and work experience, previous history of NSIs or blood transfusions and vaccination status for hepatitis-B including anti-HBsAg titer if done, HIV, HBsAg, and anti-HCV antibody status, and (iii) time of reporting, duration since injury, time and place of incident, mode of injury, description of the injury (mucosal exposure, spill on preexisting cut, superficial percutaneous, or deep percutaneous), type of first aid given and whether universal precautions were followed by the HCW. All HCWs are managed as per current National AIDS Control Organization (NACO) guidelines.\[[@ref10]\]

All the NSI cases which were reported to the department within study period and had complete NSI records were included in the study. Follow-up cases and cases with incomplete records were excluded from the study. The group receiving most number of NSIs was studied further regarding the type of injury and their hepatitis-B vaccination status.

Collected data were entered and analyzed using Microsoft Excel, and the results were expressed as percentages in tabular form.

Results {#sec1-3}
=======

A total of 63 cases of needlestick injuries (NSIs) were reported to HIC unit during the study. Nursing students accounted for almost one-third of the total reported cases followed by nursing staff, housekeeping staff, senior residents, junior residents, and others \[[Table 1](#T1){ref-type="table"}\]. Most common type of injury among nursing students was deep percutaneous, followed by superficial percutaneous \[[Table 2](#T2){ref-type="table"}\], and most of the injuries were sustained in the hospital during their duty hours. In time duration between exposure and seeking postexposure prophylaxis, more than 50% of nursing students reported within the first 2 hrs of injury \[[Table 3](#T3){ref-type="table"}\]. Of the total exposed nursing students, 18 (72%) students had the history of complete hepatitis B vaccination at the time of exposure, and one student was completely unvaccinated at the time of exposure \[[Table 4](#T4){ref-type="table"}\]. Of the total 25 events of NSI, the source was known in 23 cases whereas in 2 cases, the source of injury was not traceable as injury occurred from abandoned sharps. In case of known source, none were found to be suffering from HIV, hepatitis-B, or hepatitis-C on testing.
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Distribution of needle stick injury among health-care workers according to their professional status (*n*=63)
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Type of injury sustained by nursing students (*n*=25)
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Distribution of time since exposure and reporting of needle sticks injuries among nursing students
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Hepatitis B vaccination status of the nursing students with needle sticks injuries
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Every year, many NSI are reported in hospitals worldwide and are associated with exposure to bloodborne pathogens such as HIV, HCV, and HBV.

In present study, nursing students were the most common HCW who sustained NSI, followed by housekeeping staff, and nursing staff. In an Australian questionnaire-based study carried out in 2005, it was observed that 38 nursing students (13·9%) reported a needle stick or sharps injury during the study of 12 months, and 39.5% of NSIs were not reported.\[[@ref11]\] In another questionnaire-based study done among the nursing students in India, Prasuna *et al*. reported that the occurrence of NSI during their training program was reported by 39.76% of nursing students. Moreover, maximum NSIs (57.6%) occurred during the first year of course.\[[@ref12]\] High rate of injury in nursing students may be due to a large number of exposure during the procedures conducted by them as their learning protocol, combined with their inexperience. In a retrospective study done at a tertiary care medical institute in India, it was seen that HCWs with work experience of less than 1 year accounted for about 50% of reported.\[[@ref13]\] Clarke *et al*. in their study found that the probability of ever having a NSI was inversely related to the years of experience.\[[@ref14]\] Less number of injuries among senior doctors in the present study is surprising; however, it could be due to underreporting of the NSIs as in most of the surgical cases, the patient\'s HIV, HBsAg, and HCV test is done before the surgical procedure. Elder and Paterson in their review concluded that the degree of underreporting of sharps injuries may be as much as 10 fold when recorded through standard reporting systems.\[[@ref15]\] In a questionnaire-based study done in Egypt, it was seen that 74.7% HCWs did not report the injury to employee health services, and physicians were less likely to report an NSI as compared to other health-care professionals.\[[@ref16]\]

In the present study, most common type of NSI in the nursing population was deep percutaneous, followed by superficial percutaneous. The deep percutaneous injury was mostly due to wide hollow bore needle mostly at the time of collecting blood from venipuncture and was categorized as severe exposure. In case of HIV-positive source, this incident will necessitate starting of three drug regimes as per the NACO guidelines.\[[@ref10]\] Deep injury is one of the important factors that increase the likelihood of transmission of HIV after percutaneous injury because of high-viral load in blood and direct access of vein or artery.\[[@ref13][@ref17]\] It has been seen in animal studies that the effectiveness of postexposure prophylaxis following NSI is time dependent.\[[@ref18][@ref19]\] Most of the guidelines recommend that postexposure prophylaxis should be started within first 72 h duration as it is effective only if given during this period.\[[@ref20]\] In our study, it was seen that all the nursing students reported within first 24 h of exposure and more than half of them reported within first 2 h. This shows the considerable awareness among this group of HCW. In addition, there is a need to further reinforce this awareness among all HCWs.

As far as, the vaccination status of nursing students is concerned, 72% students were found to be completely vaccinated for hepatitis B. In a study carried out during 2015 in Agartala, it was seen that 80% of nursing students were vaccinated against HBV.\[[@ref21]\] Similarly, in a multicentric study carried out in Turkey, it was seen that 85% students were completely vaccinated against hepatitis-B although the results varied among students of various nursing schools.\[[@ref22]\] Vaccination plays an indispensable role in preventing hepatitis-B infection by formation of anti-HBsAg antibodies. However, even after complete vaccination, there are chances that seroconversion will not occur in almost 5% of vaccinated individuals (nonresponders) rendering them susceptible to HBV transmission following any NSI.\[[@ref23]\] Titer of anti-HBsAg antibody \>10 mIU/ml is considered as protective in vaccinated individuals if they get an injury. All HCWs are at a risk for occupational blood or body fluid exposure should undergo compulsory vaccination against hepatitis-B and get their anti-HBsAg antibody level tested after 1--2 months of receipt of the last dose of the vaccine series. In case of injury among nonresponders (anti-HBs \<10 mIU/ml), additional booster doses are required and measures taken as per recent guidelines.\[[@ref24]\] The previous studies on HCWs published from various parts of the world have reported 12%--21% nonresponders among total HBV vaccine recipients.\[[@ref25]\] India is considered to have intermediate level of endemicity with regard to HBV. The point prevalence of HBV is 3.7%, which include over 40 million HBV carriers. HBV is the second most common cause of acute viral hepatitis after HEV in India.\[[@ref26]\] Unvaccinated and incompletely immunized student are at higher risk of getting hepatitis-B infection in case of NSI.\[[@ref26]\] In addition, causes of underreporting of NSI require further evaluation, which is the need of the hour.

Conclusion {#sec1-5}
==========

HCWs are always at high risk of attaining NSIs, and nursing students are the most vulnerable group among all, requiring extra attention. There should be a regular training and education of nursing students regarding the prevention and treatment of NSIs, and it should be ensured that proper standard precautions are followed at all levels. In a tertiary teaching hospital, mandatory provisions for complete vaccination against hepatitis-B should be made for all the medical/nursing students and all HCWs including senior faculty and residents, followed by detection of anti-HBsAg antibody titers. Since many NSI cases go underreported, regular counseling and teaching should be carried out, so that early and prompt postexposure prophylaxis measures can be undertaken in NSI cases, wherever required.
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